In this study, we examine the decoherence of independently coupled qubit systems by using the influence functional. We especially concentrated on the effect of qubit flip process. We examine the zero-dimensional qubit and one-dimensional qubit systems coupled with the multi-band onedimensional system. The qubit flip process leads to self-excitation and oscillation. We obtained the time evolution of von Neumann entropy. We also estimated numerically time evolution of density matrix and the entropy. One of the results indicates that the slower random telegraph noise leads to the more mixed states. Thus the background charge fluctuation is important for charge qubit.
type of bath and qubit interaction is XY, 
The upper sign is fermion and down sign is boson. I j i ,(j = x, y, z) is qubit operator at site i,γ N is geomagnetic ratio of qubit. Above model, the one-dimensional bath and zerodimensional qubit system interacts with contact interaction. We also examine the onedimensional qubit system where one-dimensional bath interact, the effect of indirect interaction appears.
III. SINGLE QUBIT SYSTEM
First, we consider a single qubit and one-dimensional chain system. Thus, we examine the effect of direct interaction by influence functional method. 10, 11, 12 The interaction Hamiltonian is as below,
We integrate about the one dimension bath system. This lead density matrix of qubit system,
the influence functional is
where, I qb [I] = t 0 ∆I z . For following discussion, we choose the action of system, I[c] =
, thus the unperturbed is given by,
where ∆ 00p (t 1 , i, t 2 , j) is the propagator of environmental system which is defined on closed time path and has four components
Introducing the incoming interaction picture for the environment system, we can easily verify that Eq. (7) turns out,
For the convenience we change of the coordinate,
The η and ξ are called sojourn and blip. In terms of this variable, density matrix is described by as follows
Other variables are defined by
In terms of above variables the elements of density matrix are expressed as
Therefore, the below equations are hold for these new variables,
In this case, the influence functional is expressed as
where
vanced Green's function and Keldysh Green's function. For above integral equation, we slice the time and take a difference, we get the differential equation for density matrix is given by,
Next we choose the representation of density matrix for the spin diagonal case,
where the density matrix, ρ s (t) is represented as
The trace of density matrix decreases with time. This event is decoherence. For spin flip process, another diagonal element increases with time, this represents self-excitation. One of off-diagonal element shows decoherence. Another off-diagonal element shows oscillation that modulates the signal.
IV. ONE-DIMENSIONAL QUBIT SYSTEMS
Next, we examine one-dimensional qubit systems by using influence functional. 12 In this case, the effect of indirect interaction appears. The interaction Hamiltonian is as below,
We integrate about spin-less bath system and the qubit systems except the i-th site qubit.
This lead density matrix of qubit system,
where,
∆I iz . For following discussion, we choose the action of system, I[c] =
Introducing the incoming interaction picture for the environment system, the equation turns out,
In this case, the influence function is expressed as
where G R (t 1 , i, t 2 , j), G A (t 1 , i, t 2 , j) and G K (t 1 , i, t 2 , j) are retarded Green's function, advanced Green's function and Keldysh Green's function. For above integral equation, we slice the time and take difference, we get the differential equation for density matrix is given by,
The Green's functions of free bath system are given by
where up sign is fermion and down sign is boson, µ is chemical potential. The trace of density matrix decreases with time. For qubit flip process, another diagonal element increases with time, this represents self-excitation. One of off-diagonal element shows decoherence. Another off-diagonal element shows oscillation that modulates the signal.
V. MULTI-BAND ONE-DIMENSIONAL SYSTEM
Next, we examine multi-band qubit systems by using influence functional. 12 The interaction Hamiltonian is as below,
lead density matrix of qubit system,
The influence functional is 
Introducing the incoming interaction picture for the environment system, the influence function is expressed as
where G R (t 1 , i, σ, m, t 2 , j, σ, m), G A (t 1 , i, σ, m, t 2 , j, σ, m) and G K (t 1 , i, σ, m, t 2 , j, σ, m) are retarded Green's function, advanced Green's function and Keldysh Green's function. For above integral equation, we slice the time and take difference, we get the differential equation for density matrix for the spin diagonal case,
Even if multi-band system, we only need diagonal band Green's functions. The Green's functions are obtained. 9 The trace of density matrix decreases with time. For qubit flip process, another diagonal element increases with time, this represents self-excitation. One of off-diagonal element shows decoherence. Another off-diagonal element shows oscillation that modulates the signal.
The von Neumann entropy is given by following equation.
The time evolution of the entropy is obtained as below, 
VI. NUMERICAL RESULTS
Here we present the numerical calculation of the density matrix and entropy.
When environment is random telegraph noise system, the analytical expression is G K (t) = 
